SUMMARY
RESUMO

Dezesseis eqüinos adultos foram distribuídos aleatoriamente em 4 grupos
 (GI, GII, GIII e GIV) 
INTRODUCTION
Peritonitis may be induced by any contaminant or irritating agent. It is a complex disease characterized by multiple organ involvement (HOSGOOD & SALISBURY, 1989) . Horses have always been considered to be highly susceptible to peritonitis (SCHNEIDER, 1992) and their susceptibility has been tentatively attributed to the equine omentum being smaller than that of other species (MAIR et al., 1990) . It was considered a potentially fatal or permanently incapacitating condition, and has been identified as a major postoperative complication of surgical colic (RICKETTS, 1987) . There have been few detailed studies on peritonitis in adult horses (MAIR et al., 1990) . Much of the knowledge about peritonitis has been determined through studies on laboratory species and humans (TRENT, 1995) .
The clinical signs of horses with naturally acquired peritonitis are abdominal pain, ileus, hyperthermia or normothermia, abdominal distention, anorexia, weight loss and diarrhea or constipation (COFFMAN & TRISCHLER, 1972; DYSON, 1983; CLABOUGH & DUCKETT, 1992; MOLL & SCHUMACHER, 1992) . Horses with acute diffuse peritonitis also show prolonged capillary refill time, dehydration, increased heart and respiratory rates, pawing, depression, anorexia, red-to-purple mucous membranes and muscle fasciculation (MAIR et al., 1990) . Abdominal pain is most evident in the early stages of disease and is characterized by reluctance to move, splinting of the abdominal wall, and sensitivity to external abdominal pressure (SEMRAD, 1990) .
E. coli and B. fragilis are present in the normal flora of gastrointestinal tract and most cases of peritonitis in horse are caused by these agents (COFFMAN & TRISCHLER, 1972; MAIR et al., 1990; MOLL & SCHUMACHER, 1992) . Fifty-six per cent of the positive samples yielded one of these species and 26 per cent yielded the both species (SEMRAD, 1990) . The association between obligate anaerobes and facultative organisms enhances the virulence of some bacteria that are relatively nonpathogenic in normal circumstances. Mixed infection by these two bacteria in horse peritonitis has synergic effects (MOORE, 1993) .
The principal goal of the present experiment was to study the clinical alterations of equine experimental peritonitis caused by E. coli or B. fragilis or by the combination of these two agents.
MATERIAL AND METHODS
Sixteen healthy horses (twelve male and four female not pregnant) of various breeds, ranging from 3 to 10 years were used. The horses were randomized in four groups (GI, GII, GIII and GIV) of four animals each. During the study the horses were housed in individual stalls, fed ration with 12% protein (3 kg/animal/day), coast-cross (Cynodon dactilon L.) hay and water ad libitum.
B. fragilis was isolated from a human patient with peritonitis in the University Hospital, Faculty of Medicine of Ribeirão Preto -São Paulo University, and was cultivated at the Anaerobic Laboratory of the Faculty of Agronomic and Veterinary Sciences, Campus of Jaboticabal, São Paulo State University, using JANG & HIRSH (1991) method. E. coli was isolated from a sample of feces from a healthy horse at the same university, using EDWARDS & EWING (1972) method. The inoculum was standardized as 10 x 10 7 colonyforming units (CFU) per milliliter.
For the inoculations, paracentesis was performed according to the technique described by WHITE II (1990) , and the horses were inoculated intraperitoneally as described in table 1. All animals were examined at 0, 2, 4, 6, 8, 10, 12, 24, 36, 48, 60, 72, 120, 168 and 216 hours after inoculation (HAI). Clinical records included rectal temperature, heart and respiratory rates, color of the mucus membranes, capillary refill time, skin elasticity, tension and sensitivity of the abdominal wall, intestinal sounds and other observations, if necessary.
Data were analyzed using a randomized design, and Tukey test was used to compare data obtained from the two groups at each observation time and results were considered to be significant at the P < 0.05 level.
RESULTS
Physical examination of the animals before inoculation did not show any abnormality in any parameter recorded. Rectal temperature was significantly increased from 6 to 8 HAI when compared to the control group (table 2). Significant tachycardia was detected in groups I, II and III at times between 8 and 120 HAI (table 3) . Only the horses of group III showed an increased in respiratory rate at 10 HAI (table 4). All the inoculated animals showed other clinical signs which are listed in tables 5, 6 and 7. It is important to emphasize that the increase in sensitivity and tension of the abdominal wall were more intense in group I when compared to the other groups. Abdominal pain and diarrhea were more intense in the group III. The animals of control group (group IV) did not shown any clinical signs.
DISCUSSION
Sensitivity and tension of the abdominal wall, diarrhea, an increase in intestinal sounds followed by a decrease and hyperthermia were the clinical signs more frequently observed in horses inoculated with E. coli, B. fragilis or with a combination of E. coli and B. fragilis. These signs were similar to those occurring in natural peritonitis in horses (COFFMAN & TRISCHLER, 1972; DYSON, 1983; CLABOUGH & DUSKETT, 1992;  Clinical signs were more intense and more prolonged in animals inoculatwith the combination , 1990; MOLL & SCHUMACHER, 1992) , and when present they are indicative of clinical peritonitis occurrence. Clinical signs were more intense and more prolonged in animals inoculated with the combination of bacteria when compared with single inoculation of E. coli or B. fragilis. These findings suggest that synergism occurred in horses experimentally inoculated with E. coli and B. fragilis, and mortality was only observed in one animal of this group (III).
Statistically significant hyperthermia was detected in all inoculated groups only at times 6 and 8 HAI, although isolated peaks occurred in all inoculated animals until 60 HAI. Previous studies of peritonitis in equine reported normothermia (COFFMAN & TRISCHLER, 1972; MOLL & SCHUMACHER, 1992) and hyperthermia intermittent (DYSON, 1972; MAIR et al., 1990) . Release of exogenous pyrogens occurs in infectious or inflammatory processes stimulating neutrophils and eosinophils to produce interleukin 1 (IL-1) (WHITE II, 1990) . Hyperthermia is a central response for IL-1 release. In addition, release of prostaglandin E 2 occurs in inflammation and endotoxemia and is responsible for increases in rectal temperature (WHITE II, 1990) . Therefore the increases in rectal temperature observed in the horses with experimental peritonitis were important only until 6 HAI.
Statistically significant tachycardia occurred in all inoculated groups between 8 and 120 HAI. Several investigators have suggested that alterations occur in response to fluid loss, toxin absorption and release of inflammatory mediators (KUNESH, 1984; HOSGOOD & SALISBURY, 1989; MAIR et al., 1990; BONOUS, 1993; HAWKINS et al., 1993) .
Only animals in group III, inoculated with E. coli and B. fragilis presented a significant increase of respiratory rate. Tachypnea occurs as a consequence of toxin absorption by peritoneum (BONOUS, 1993) . This finding reinforces the hypothesis that the combination of these bacteria produces a greater pathogenicity than when each is injected alone. B. fragilis in pure culture, when injected intraperitoneally into rats, presents low pathogenicity (WHITE, 1990) . Likewise, E. coli is also more pathogenic for rats when combined with adjuvant factors that favour bacterial growth, such as hemoglobin (HAU et al., 1978) .
We conclude that the prompt clinical examination is important for the evaluation and prognosis of peritonitis, since some clinical signs will only be observed in the early phase of this 
